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AUTHOR: Serebrennikov, G. Z., Engineer 


TITLE: Calculation of thermal stresses produced during 
accelerated through-heating and cooling of bushings 


PERIODICAL: Moscow. Aviatsionnyy institut. Trudy, No.129, 1960. 
Issledovaniye fizikomekhanicheskikh i ekspluatatsionnykh 
svoystv detaley posle obrabotki, pp.56-71 


TEXT: Residual stresses in a finished component are the sum 
total of the stresses caused by all the technological operations. 
However, not all the manufacturing operations have an equal 
influence on the final internal stresses. Particular attention 
must be paid to the processes which have the greatest effect, 

for instance, accelerated cooling from high temperatures. Quite 
frequently such cooiing is not accompanied by structural stresses, 
as for instance in the case of cooling after brazing or during 
quenching of components from refractory and stainless steels of 


the type IXIVHQT (1Kh18N9T), cooling after high temperature 
tempering of constructional steels which are prone to type II 
temper brittleness etc. It is particularly such processes that 
Card 1/6 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP 


Sain LE eter EeCral ti Sf Tener eae 


86-00513R00154 


eat de ERE A Sis Lee RES 


8010015-6 


de ia EARN PR State one SRS ares 


Calculation of thermal stresses ... S/535/60/000/129/003/006 
E073/E535 


are considered in this paper. Under high temperature conditions 
the stresses from previous operations are usually relieved. 
However, during accelerated cooling new high residual stresses may 
arise, encompassing a very large section of the component and, in 
some cases, the entire cross-section, These thermal stresses may 
reach the yield point of the material. During subsequent machining, 
a fundamental redistribution of the residual stresses will oceur 
in a 0.4 mm deep layer but the initial thermal stresses may have a 
great influence on the formation of the new stresses even in this 
layer. This is the only explanation of the fact observed by 

I. V. Kudryavtsev and his team that the influence of residual 
stresses caused by high speed cooling on the fatigue strength of 
specimens was the same regardless of whether the particular 
components were subsequently machined or not. In calculating the 
thermal residual stresses it is essential to take into considera- 
tion the initial stresses which remain from previous operations 

if these have not been relieved. On the other hand, the internal 
stresses arising during accelerated thrdugh-heating and cooling 
even from temperatures which are not unduly high will influence 
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greatly the epures of the residual stresses of the components in 
: the finished state. The temperature conditions can be investigated 

either experimentally or analytically. Experimental investigation 
of the epures of the residual stresses is very difficult and 
requires destruction of the components under investigation. Also 
the experimental results can only be applied under conditions 
similar to those for which they have been obtained. Therefore, 
for controlling the residual stresses it is necessary to develop 
analytical methods of calculation. At present the problem of 
analytical calculation of thermal residual stresses in a hollow 
shaft have been little studied and the literature does not contain 
a general solution of this problem. Existing methods are based on 
the theory of elasticity and are applicable only for very approx- 

ak imate qualitative investigations. Therefore, as a first step, 
the authors aimed at giving a general solution for analytical 
determination of thermal stresses in a hollow shaft during through 
heating and cooling. This is done applying the general theory of 
small elastic-plastic strains expounded by A. A. Il'yushing 
(Ref.5: "Plasticity", Gostekhizdat, 1948) and V. A. Lomakin 
(Ref.63 Theoretical determination of residual stresses during heat 
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treatment of metals, Symposium Problemy prochnosti v mashinostroyenii, 
No.2, Izd.AN SSSR, 1959). The cylinder is placed in a medium having 
a constant temperature T, and,at the initial instant of time,its 
temperature T is constant.From then on,the tempershreis a function 
of the radius r and time t only, i.e. T= f(r,t). The initial 
internal stresses in the cylinder are symmetric relative to the 

axis and the problem is to determine the subsequent stresses and 
strains, The cylinder is assumed to be long, i.e. its length is 
5-10 times greater than the wall thickness. In earlier papers of. 
the author (Ref.4; Stanki i instrument, 1959, No.9; Ref.1ll: Izvestiya 
vysshikh uchebnykh zavedeniy, Mashinostroyeniye, 1959, No.8) a 
practical method of calculating thermal stresses was presented 

which was applicable for symmetrical heating and cooling of plates 
from two sides and the use of this method was described for heating 
and cooling of thin walled bushings from one side,or from two 

sides in the case of symmetry. It was thereby assumed that at the 
beginning the component did not contain initial stresses. The 
method is now extended to the case of the components which do have 
initial stresses, Calculations were made for rings with an 
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internal diameter of 35 mm, an external diameter of 50 mm and a 
‘width of 20 mm with a heating temperature of 105°C and these are 
compared with experimental results, The comparison shows that in 
a number of cases the here presented approximate method is also 
applicable for thick walled cylinders. If a higher accuracy is 
desired, this can be obtained by using the more accurate formula 
given in the first part of the paper. The author arrives at the 
following conclusions: The residual stresses after accelerated 
through-heating and cooling greatly influence the final stresses 
in a manufactured component and, consequently, have an important 
effect on the properties during operation. In calculating thermal 
stresses it is necessary to consider the initial stresses caused 
by previous operations, if these have not been fully relieved 
during the process of manufacture. The authors present an 
analysis of the general problem of elastic-plastic equilibrium 
of hollow shafts during accelerated through-heating and cooling 
cycles for the case that these do not undergo structural trans- 
formations. Furthermore, methods of simplifying the general 
problem are elucidated; the initial stresses are taken into 
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consideration. A practical method is presented for calculating 

the residual stresses in thin walled bushings, taking into 
consideration various conditions of heat transfer through the 
internal and external surfaces and also the existence of initial 
stresses. Calculated results of the residual stresses after 
accelerated through heating and cooling of hollow shafts can be 
used for the purpose of controlling the stresses in highly stressed 
aviation components in order to increase their dynamic and 
corrosion-mechanical strength, to ensure stability of dimensions 


and shape, to reduce weight etc, There are 6 figures, 1 table 
and 14 references: 13 Soviet and 1 English which reads as follows: 
H. R. Letner, A. B. Sauvageot, Relief of Residual Grinding Stresses 


by Annealing, Metal Progress, v.72, No.3, Sept., 1957. 
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AUTHORS 3 Podzey, A-V., and _Serebrennikov, G.Z., Candidates 
of Technical Sciences 


TITLE: Control of residual stresses by heating components with 
subsequent quick cooling 


SOURCE: Moscow. AViatsionnyy institut. Trudy, no. 140. Tekh- 
nologicheskiye metody povysheniya kachestva detaley i 
uzlov aviadvigateley, 1961, 5-15 


TEXT: After a review of previous theoretical and experimental results, 

the authors consider the problem of the heat regime. It is assumed 

that after grinding 1) the radial stresses are negligible, 2) the axial 
stresses are nearly equal to the tangential stresses; moreover, 1) the A 
coefficient of linear expansion remains constant during heating and 

cooling, 2) the mean integral value (over the cross section) of the 
elasto-plastic components of the axial deformations is equal to 0, 

3) elastic incompressibility of the material is assumed. The authors 
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obtain the following scheme: 1) For given conditions of cooling one 

finds the heat transfer coefficient in a reference book, 2) the value 

of Biot’s criterion is determined with the aid of the above coefficient, 
3) maximum design deformation is found for the required value of Biot's XM 
criterion from a graph given by the authors (design deformations are 
defined as the differences of complete yield deformations and the plastic 
components of the deformations due to previous stages of loading), 4) 
maximum intensity of design deformations at the surface is determined 
from a formula given by the authors, 5) for certain points, the maximum 
plastic component of design deformation intensity is determined, 6) re-~ 
sultant magnitude of residual stresses is calculated. When the heat 
transfer coefficient varies, different values of residual stress are 
obtained. Experimental verification of this method was made on eight 
specimens; two were only ground, two were ground and heated to 700°C, 
with quick cooling in a 10% solution of NaCl, two were cooled and then 
ground and the last two were left in the initial state. A graph of the 
results is given. There are 5 figures and 7 references, 6 Soviet=bloc 
and 1 non-Soviet-bloc. The reference to the English-language publication 
reads as follows: H.R. Letner and A.B. Sauvageot, Metal Progress, 72, 
Card 2/2 no. 3, (1957). 
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AUTHOR: Serebrennikov, G. Z. 


TITLE: Reperimental determination of residual stresses in thin 
shafts 


PERIODICAL: Zavodskaya Ke pOnauor tyes Vv. 28's. no. 9, 1962, 1108 - 1112 2 


TEXT: Residual stresses in thin’ shatte are éaioutabed from the deformations 

of the shafts which arise during the cutting out of small longitudinal 

grooves. Deformation of the shafts having a ratio of length to diameter ~ ¢ 
between 15 : 7 and 20: 1 is measured by two different methods. With - 
longer shafts it can be determined according to the scheme shown’ in.Fig. 1, 
calculating the residual stress from the deformation by means of the 
formula 


_ BRU i 
Foc = fs (4, + 21,) ( = at). (4). 


A and B are here nondimensional parameters depending on the shaft diameter 
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and on the groove. With shorter shafts the arrangement shown in Fige 3 
can be used and the residual stress can be determined from 


a ERY Y ah 
cae (ai+n). (9). 


There are 4 figures and 2 tables. 


ASSOCIATION: Moskovskiy aviatsionnyy institut (Mos cow Aviation Institute) 
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Fig. 3. experimental arrangement for short shafts. 
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AUTHOR: Sorebronnikev, G. %. (Candidate of technical setences) 


a, 


TITLE: Analytical investigation of residual stresses during multiple rapid cyclic 
heating cooling 


ACCESSION NR: AP4008097 


we 


SOURCE: IVUZ. Mashinostroyeniye, no. 9, 1963, 39-49 


TOPIC TAGS: residual stress, plastic deformation, metal aging, aging, thermal 
stress, thermal residual stress, residual tensile stress, residual compression 
‘stress, tensile stress, compression stross, thermal aging, cooling stress 


ABSTRACT: The residual stresses left after multiple heating and cooling of plates, ! \, 
hollow and solid shafts, and laminated plates and shafts were investigated analy~ 
tically and to some extent experimentally (for steel plates only). No specific 
equations were derived, but arguments wore based on methods of residual stress 
calculations found in the literature, Threo cases were considered, (a) Multiple =~ 
rapid cooling not leading to sign-chanzing plastic deformations, For this case it : 
was found that repeated slow heating and rapid cooling did not change the residual : 
stress distribution after succeeding cycles (assuming no stress relaxation between ° 
cycles), This was confirmed experimentally by heating steel plates to 670C in 
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ACCESSION NR: AP4008097 


15 min and quenching them in salt wator to 4.5C. No significant change in residual 
stresses was found for 1-32 cycles, (b) Multiple rapid cooling which caused 
changes of sign of the plastic deformations in alloy EI437A for T,, = 700C, T, = OC, 


and By = “4/A( 4= plate thickness) > 3.2, In this case the residual stress 


distribution changed after every cycle but could not be easily calculated because 
_ the changes in plastic stress affected tho mechanical properties of the material 
‘after each cycle. (c) Multiple heating and cooling cycles of equal length, Since : 
: ! the coefficient of linear expansion increases with increasing temperature, its 
': effective value and the corresponding strain are lower for the hoating cycle than 
_for the cooling cycle. In this case the residual stress alternates between a high ; 
and a low value, depending on whether an cven or odd number of cycles has ‘been 
: completed, Orig. art. has: 6 figures and 3 formulas, 


| ASSOCIATION: Moskovskiy aviatsionny*y institut (Moscow Aviation Institute) 
SUBMITTED: 21Jun62 , / DATS ACQ: =O9gan64 : ENCLt 00 
SUB CODE: MM NO REF SOV: O17 . OTHER: 000 
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| AUTHOR: Serebrennikov, G. Z. (Candidate of technical sciences) 
| TITLE: Calculation of heat stresses and deformations in edges. 


: SOURCE: Raschety* na prochnost'; teoreticheskiye i eksperimental'ny*ye issledovaniya 
: prochnosti mashinostroitel' ny*kh konstruktsiy. Sbornik statey, no. 10, 1964, 148-162 


: TOPIC TAGS: edge temperature stress, edge plastic deformation, edge stress calcula- 
tion, heat stress calculation, edge deformation calculation 


ABSTRACT: The author formulates and presents in detail an analytic program for 
‘ calculating heat stresses and deformations in edges of various shapes. He arrives ata 
! basic equation for determining axial deformation in edges of prisms with rectangular 
cross section in the precence of a transient symmetrical temperature field 
i i on S , 

. Ze : x . ‘ = 84 
| : : Oat e + yeaa p nak ; j (1). 


4 @= temperature constituent of Seecaaian intensity in uniaxially stressed state, oy = Fe 
initial stress along axis z (length), E,=modulus of elasticity under stress corresponding to 
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ACC NR: APTO0667h (N) " SOURCE CODE: UR/0145/66/000/010/0056/0061 
AUTHOR: Serebrennikov, G. Z. (Candidate of technical sciences, Lecturer) 
ORG: None — 


: TITLE: Selection of accelerated cooling conditions with regard to concentration of 
':\ Istresses at the edges of transverse holes 


'. }SOURCE: IVUZ. Mashinostroyeniye, no. 10, 1966, 56-61 
‘- TOPIC TAGS: cooling, blade cooling, turbine blade, stress concentration, thermal 
>. istress 


| ; .{ABSTRACT: The concentration of residual thermal stresses at the edges of transverse 
'. holes in thin walls is analytically studied. These edges are simultaneously opera- 


tional stress concentrators and frequently determine the strength of important com- 
| : |ponents such as the fire tubes of combustion chambers with holes for air supply and 
|} lperforated turbine blades. Expressions are derived for computing the temperature 
fields, thermal stresses and static.deformations in thin walls with transverse holes 
of a given radius. The concentration of residual stresses at the edges of these holes: 
- jis studied as a function of cooling rate, the ratio of the heat-transfer coefficient 
; _ [at the surfaces of the hole and wall, and geometric dimensions. The resultant formu- — 
_ |las may be used for selecting cooling conditions. The article was presented for pub-~ 
' lication by Doctor of technical sciences A. V. Podzey, Professor at the Moscow Aviation 
1 |institute. Orig. art. has: 3 figures, 3 formulas. _ OR Bao, ae ah © 5 
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AUTHORS: Yerokhovets, I.; Chairman and Serebrennikov, I., Rayon 
i gee 
Inspector 
TITLE: On the Importance of Centralizing the tegistration and Stati- 


stics at the District Inspectorate of TsSU USSR (O anachenii 
tsentralizatsii uch#ta i statistiki v rayonnoy inspekture 
@s$U SSSR) 


PERIODICAL: Vestnik Statistiki, 1958, Nr 5, pp 76 - 77 (USSR) 


ABSTRACT: Information is presented on the activities of the TsSU USSR 
District Inspectorate of the Altay kray, where the centraliza- 
tion of statistics on agriculture, national education, public 

health and culture was brought about in 1957. The authors 
state that this new organization has proved satisfactory, el- 
though there are still some difficulties to be overcome. 


ASSOCIATION: Kamenskiy rayispolkom Altayskogo kraya (Kamenskiy rayispolkom 
of the Altayskly kray) 


AVALLABLE: Library of Congress 
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1. Zamestitel' ministra torgovli RSFSR. 
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1, Spetsial 'noye khudozhestvennc-konstruktorskoye byuro Leningrad- 
skogo soveta narcdnogo khozyaystva. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


"APPROVED FOR RELEASE: Hacdcosst forma SEE ROE SS. Ac lhe a 6 


apts SS ETRE et ACTON eee al a 2 eh Rte ated 


Se denen Loy inzh. 


Wasy of saving steel in the construction of steel columns in con~ 

solidated industrial buildings. Prom.stroi. i inzh.soor. 3 no.2: 

21-2% Mr-Ap ‘él. (MIRA 15:3) 
(Steel, Structural) 
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SEREBRENNIKOV, I., kand.tekhn.nauk 
Wt pans 
Regulation of the design of steel elements is the decisive factor in 
saving steel. Prom, stroi. i inzh. soor. 4 nol:4-7 Ja-F '63. 
(MIRA 1633) 


(Steel, Structural) 
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~ KRYLOV, A. YA.; KUZNETSOV, A.M.; SEREBRENNIKOVA, I.I.; UGOQDCHIKOV, A.G. (Gortky) ~ 


"On the solution of some plane prceblems of applied elasticity with the aid of 
electrical simulation of conformal mapping". 


report presented at the 2nd All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 29 Jan - 5 Feb 6h, 
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VINOGRADOV, 1.V.3 GOT'YE, V.Yu.; GUREYEV, A.S.; SEREBRENNIKOV, IM. 5 
AVDEYEV, M.I., red.3; LYUDKOVSKAYA, H.I., tekhn. red. 
[Manual on medicolegal expertise] Spravochnik po sudebno- 


meditsinskoi ekspertize. Moskva, Medgiz, 1961. 251 p. 
(MIRA 15:1) 


(MEDICAL JUAISPAUDSKCS) 
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SEREBRERNIKOV Innokentiy Mikhaylovich; FEDOSEYEVA, A.N., ead 
ATRONOVA, A.M., tekhn. red. 


[Forensic medical study of skin scars] ae remcary ae 


a i btsov kozhi. Moskva, Medgiz, 1962. 125 
issledovanie ru ’ ’ nae A 


(CICATRICES) (MEDICAL JURISPRUDENCE) 
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GANELINA. I.Ye.; ZIMOVAYA, N.G.; IL'INSKIY, 0.B.; LEBEDEVA, V.A.; 

: HARTYNYUK, V.k.; MEHKULOVA, 0.5.3 MUSYASHCHIKOVA, S.S.; 

MYAGKAYA, I.P.; OSADCHIY, L.I.; POPOVA, T.V.; SEREBRENNIKOV, 1,55; 
TYUTRYUMOVA, Z—I.; CHERNICHENKO, V.A.; YAROSHEVSKIY, A.Ya. 


? 
Interoceptive component in the development of certain pathological 
states. Trudy Inst.fiziol. 8:240-253 '59. (IBA 1335) 


1. Iaboratoriya patologicheskoy fiziologii (zaveduyushchiy ~ V.S. 
Galtin [deceased ]) Instituta fiziologii iu. I.P, Pavlova AN SSSR. 
(SENSES AND SENSATION) (PATHOLOGY) 
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SEREERENNIKOV, I.V., inzh. 


; 
Assembling construction elements of a unique ship in a heavy-zachinery 


i. 38 no.10:34-36 '60. (MIRA 13:9) 
aa a receene ee) (Precast concrete construction) 
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SEREBRENNIKOV, I.V. | (Khar tkov) 


Designing contimous crane girders on elastic supports. Stoi.mekh.i 
rasch.soor. 3 mnoe2:44-48 761, (MIRA 34:5) 
(Girders, Continuous) 
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SEREBRENNIKOV , IVe3_ IVANCV, Ye.N. 


Assembling bridge eranes in large plants with the help of 
gtructural elements. Prom. stroi. 39 no.5:52-53 '61. 
(MIRA 14:7) 
(Cranes, derricks, etc.) 
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_SEREBREMHIKOV, I.V. (hee hog) 
Making more precise the calculations for the steel frame cf a one= 
story shop. Stroi. makh, i rasch, scor. / n0.3:45-47 '62. 
(MIRA 1526) 


(Factories-—Design and construction) 
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APGO 1839 C 5 SOURCE CODE: UR/038 1/66/006/603/6005/0012 i 


| 
Kodyukov, V. M.35 Ostretsov, Tae fs* Ser cbrenniiov; I. Ya.3 Freadsxino, G. MM. 


None 


A spectrometric method of gamma-ray flaw detection 
ty 


ee 
er 4 


Defektoskopiya, no. 3, 1966, 9-12 re 
flaw detection, gamma spectrometer, collimation, radioactive source 


ABSTRACT: The authors point out one of the possible uses of appiied nucicar 

metry in flaw detection for tne case where tne nardest gamma quanta are u 

‘source of information. Electronic methods may be used in the proposed ap 

produce a narrow beam for the best resolution. it is shown that the use 

cial spectrometric methods for recording gamma radiation is 

utilization factor with respect to the radiation source and t 

‘sity for a double collimation system (i. e. collimation of 

Measurements indicate an increase in tne utilization efficiency by 2 

2 which means an increase in the quantity of information in ecmparison with methods us-'— 
ing collimated beams for identical radioactivity of the source. Orig. art. has: 2 ; 
figures, 4 formulas. 
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USSR/O11 Wells ae Feb 1947 
: Horsts 


“New Working Elevators," L,B, Serebrennikoy, 2 pp 


"Neftyanoye Ehcsyayetyvo" Vol XXY, No 2 


Description end Cperating data of an eleyator with 
an Lf 26-80 hoist (cross section) and cre vith an 
LT-1]1K hoist 
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SEREBRENNIKOV, L. B. 


Traktor-pod''emnik LTZi-80; kratkoe rukovodstvo. 


Moskva, Gostoptekhizdat, 1948, 102 p. illus. 


Bibliography: p. (101) 
(The LT2M-80 traction hoist; concise manual.) 
DLC: TL229.D5SL 


SO: Manufacturing and Mechanical Engineering in the Soviet Union, Library of 
Congress, 1953. 
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SEREBRENNIKOV, L.I., inzh. 


Investigating the meat grinder grates made from ceram mic metal, 
Trudy NIIMesttopproma no.17:221-229 '62. (MIRA 16:5) 
(deramic metals) (Meat grinders) 
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IVANOV, Yu.M., doktor tekhn. nauk; MAZUR, F.F., nauchn. sotr.; 
POL'SHIN, D.Ye., kand. tekhn. nauk; FEDOROV, A.N., 
nauchn. sotr. ; SEREBRENHIKOV, L.S., naucmn. sotr.; 
SMORODINOV, M.I., kand. ‘telhn. nauk; DROZD, T.A., red. 
izd-—va ; MOCHALINA, Z.S., tekhn, red, 


{Instructions on work involving the handling of radio- 
active substances in research establishments of the State 
Committee on Construction of the Council of Ministers of the 
U.S.5.R.] Instruktsiia po rabote s radioaktivnymi veshche- 
gtvami v nauchno-issledovatel'skikh uchrezhdeniiakh Gos-— 
stroia SSSR, Moskva, Gosstroiizdat, 1963, 105 pe 

(MIRA 17:2) 
1. Moscow. TSentral'’nyy nauchno-issledovatel'skiy institut 


stroitel'nykh konstruktsiy. 2. TSentral'nyy nauchno-issledo- 
vatel'skiy institut stroitel'nykh konstrukisiy, Moscow (for 
Mazur). 3. Nauchno-issledovatel'skiy institut osnovaniy i 
podzemmykh sooruzheniy (for Fedorov, Smorodinov). 4. Nauchno- 
issledovatel'skiy institut stroitel'noy fiziki i ograzhdayu- 
shchikh konstruktsiy (for Serebrennikov). 
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SIREBRUILIEOV, L. V. 


"The Problem of Gastrostomy," Khirurgiya, No. & 1949. . Lect., Ist Surgical Clinic, 
Clinic of Children's Surgery, Cdessa Ned. Inst. -cl9#e-, 
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SEREBRENNTKOV. Leonid Vasil'tyevich, traktorist, Deputat Ver xhovnogo 
Soveta Kirgiz.SSR; DZYUSENKO, I.T., red. 


[64 kopecks per centner; practices in growing inexpensive 
sugar beets] 64 kopeiki tsentner; opyt vyrashchivaniia de- 
shevoi sakharnoi svekly. Frunze, Izd-vo M-va sel'.khoz. 
Kirgizskoi SSR, 1961. 18 p. (MERA 17:9) 


1. Sovkhoz imeni Karla Marksa Alamedinskogo rayona, Kirgiz.SSh 
(for Serebrennikov). 
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Report on work of the Stomatological Department in ; 
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Stavrovol Territory, Stomatologiia 35 3 me ha 


( YESSENTUIK-~-STOHATOLOGY) 
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SEREBRENNIKOV, L.Ye. 
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First Conference on Problems in Balneostomatology. Vop.skure 
finioter. 1 lech fiz, kel't, 23 no.6:568-569 N-D '58 (MIRA 11:12) 


etter WATERS ) 
STOMATOLOGY ) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


Pee base ieceueicis ic Rae easel BEES e: chet ee 


SEREBRENNIKOV, L.Ye, 
nee ETE TENE OA ES, ees 
First Conference on problems in balneostomatology, Stomatologiia 
37 nowk:76 JlAg '58 (MIRA 11:9) 
(MOUTH--DISEASES) 
(THERAPEUTICS, PHYSIOLOGICAL) 
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SEREBRENNIKOV, L.Ye. 


Second Inter-Health Resort Conference on stomatology in the 
Caucasus Mineral Waters Region. Vop. kur. fizioter. i lech, fiz. 
fiz. kul't. 25 no. 5:471-473 S-O #60. (MIRA 13210) 


1. Glavnyy stomatolog Pyatigorskogo territorial'nogo upravleniya 
kurortov. ae 
(CAUCASUS——-HEALTH RESORTS, WATERING PLACES, ETC, ) 
(STOMATOLOGY ) 
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TSEL'NIKMAN, V.I.; SEREBRENNIKOV, L.Ye. 


Anesthetic lidocaine and its use in stomatological practice. 
Stomatologiia 42 no.2:38-41 Mr-Ap'63 (MIRA 17:3) 


1. Iz stomatologicheskogo otdeleniya (zaveduyushchiy L.Ye. 
Serebrennikov) polikliniki (zaveduyushchiy R.V. Khurgina) 
27=y klinicheskoy bol'nitsy (glavnyy vrach A.G. Chipizhenko), 
Khar'kov,. 
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SEREBRENNIKOY, Lf. 


Interhospitel Scientific Conference on Stomatology in Khar'kov. 
Stomatologiia 42 noe42107 Jl-Ag*63 (MERA 17284) 


o : is = i _s : | 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


EBEPROVED on RELEASE: iA aoe CIA-RDP86-00513R001548010015-6 


pain Hag at = oa we ES as 2 tera | t 
. oL 1036-66 ‘BWE(a) ¢ spe) a 
,AM5023897 BOOK EXPLOITATION ve 
: ; . 534.1 
oe 3 . Fi Ag wr ae og 
- iieieiecnntkow Mendel! Girshevich; Pervozvanskiy, Anatoliy Arkad'-= 
i agevien 2 ee Strsherts | sae Sz 


i : : ar 

‘Manifestation of hidden periodicities ‘(Vyyavieniye skrytykh periods! 
_. {| dchnostey).” Moscow, Izd-vo "Nauka," 1965. 244 p. illus., biblio. 

: 7500 copies printed. ae oS 
‘TOPIC TAGS: periodic function, vibration analysis, oscillatory prom |) 

cess 


PURPOSE AND COVERAGE: This monograph deals with procedures for find-.-. 
i ing hidden periodicities in various oscillatory processes, The . eee a 
! _ book) 8 intended for a wide range of specialists engaged in the Pade 
mathematical description of oscillator roceases on the basis of ee 

i ‘Observation data (osciliograms and other data). It is assumed that . 

the readers have the usual Soviet engineering mathematics background: e 
So oce some knowledge of the theory of random processes and mathematical a 


statistics. 
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SEREBRENNIKOV, N.A. (Sverdlovsk 63, ul. Chapeyeva, d. 14. korpus 6). 


Device with screws in the treatment of fractures of the thigh 
and shin, Ortop., travm. 1 protez. 26 no.11:90-91 N '65. 

(MIRA 18312) 
1. Iz Sverdlovskogo instituta travmatologii i ortopedii 
(direktor ~ doktor med. nauk 2,.P. Lubegina). 
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SEREBRENKIKEV, N. N. 


P. V. Gel'd, 4, G. Kologreeva, and N,N. Serebrennikev, The rate of reduction of silicon 
dioxide by carbon, carborundum, ferrosilicon and crystalline silicon. P. 1261 


As a result of measuring the rates of reduction of silicon dioxide by carbon, 
carborundum, silicon and ferrosilicon under vacuum and at 1130-1370°C, it is shown that 
the intensity of the process is almost identical for silicon and ferrosilicon and much 
greater than in carborundum:and carbon. This is explained by a weaker bond between the 
atoms in the first in comparison with the latter compounds. 


Chair of the Theory of Metallurgical Processes of the Ural Polytechnical Inst. May 4, 1948 


Journal of lied Chemis (USSR) 21, No. 12 (1948) 
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80: Letopis'Zhurnal'nykh Statey, Yol. 36, 1949. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


= BPEROEED ess RELEASE: 07149) 2091 CIA-RDP86-00513R001548010015-6 


SERERRENNIXOV, HN. X. 
USSR/Chemistry - Oxides, Reduction i Jun 51 


"Reduction of Metal Oxides With Solid Carton," P. V. Gel'a, V. G. Vlasov, N. ¥. 


Serebrennixov, Ural Polytech Inst imeni S. M. Kirov, Sverdlovsk 
ME nok Ale Nauk SSSR" Yol LXXVIII, No 4, pp 693-696 


Expts for reducing chromiun oxide and manganous oxide with graphite in vacuum installa- 
tion corroborate existing viewpoint that reducing process consists of 2 stages, and 
rote of process is deta by 2d, slow stage, 1.e., gasification of carbon with carbon 
dioxide. Disproves. assumption that process is direct reaction between oxide and 
carbon without intermediate forantion of carbon monoxide. Submitied by Acad S. I. 


Vol'fxovich, 2 Apr 51. 
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“SEREBARIKOV, WN. 2. 


USSR /Chemistry - Silicon * Dee 52 


"Heat Content and the Specific Heat of Silicon at 
High Temperatures,” N. N. Serebrennikov and P. V. 
Gel'd, Ural Polytech Inst imeni S. M. Kirov 


"DAN SSSR" Vol 87, No 6, pp 1021-1024 


™e heat content and the heat capacity of silicon 
were measured at high temperatures in a specially 
constructed adiabatic calorimeter. The results are 
given in a table. Presented by Acad S. I. Vol'fko- 
vich 18 Oct 52. 
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SEREDRENNIKOV, N. N, AND GELD, P. V, 
Tar nameemrtemaas ae eertet! 


Heat capacity of Ferroalloys at High Temperatures 
U k sta. 49, 1954, pp 125-144 


Heat capacity of silicon and of various ferroalloys was measured at a temp- 
erature range of 0 to 1,283°C by the calorimetric method. A deviation of the 
heat capacity of alloys from the rule of additivity was observed. (RZhFiz, 


No 5, 1950) 


SO: Sum. No. 639, 2 Sep 55 
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Abstract ! 


Institution : 


Presented by : 


: Serebrennikov, N, Me, and Gel'd, P Ve 
‘Periodical 3 — 


Dok; « AN SSSR é aH 695-698, Aug 1, 1954 ~ 


' of the specific heat™ measurements . carried out ata. temperature | “a 


'- 4s connected with’ the presence. of. ‘two. (not one) - polymorphous. con=.:- 


Pub. 22 - 32/46 - 


The se heat of the _aabacphase of the: Fe-Si- aysten 


Data are presented on the thermal dependence of the | mean ‘poae” 
heat of an alloy containing about 53.4% Si. , The polymorphism of the. 
zeta-phase of the investigated system was: determined. ‘by the. results : 


range of from 0.- “12009. It was ‘established that. the polymorph m. 


versions, the first-one of. which takes. place in reverse direction | 
ata slow rate, Two USSR: references (191b-1952) «: ‘Table; _graphs. : 


The Ss. Me Kirov: Ural Polytechnicum 


Academician Ss. I. Vol! fkovich, March 22, 5h 
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Authors Gel'a, P. V. and Serebrennikov, Ne N, 


So ay: OOTY 


Title — ? Dilatometric investigation ‘of the “peta -shase re a. Fe. - ‘Si systen ot 


Periodical : Dok. AN SSSR 97/5, 827-830, August u, 195i 


Abstract g Dilatometric investigation of. alloys containing 53. 388° Si, - Coy. con 
sisting.only of the. zeta-phase 3. is described; * The: polymorphism ‘é and 
the transformability of the geta—phase of a Fe = Si system, was con 
firmed by the dilatomograms. It was-established that the friability | 
of alloys rich in Si is connected. with the presence in these alloys - 
of a solid P and Al solution, which easily reacts with moisture. “Four 
references: 3-USSR | and 1-USA (1912-1954). Diagrams. 


Institution : The S. M. Kirov Ural. Polytechnicun, Sverdlovsk 


Presented by : Academician S. I. Vol! fkovich; March 31, 195k. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


Ge TEE IS i 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6 


Ree HE) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001548010015-6" 


"APPROVED FOR jason Ll rd irda aiehibendaaict sade ial S 


SRrhare Ss etree te Se ee ene if 
ss ae 7 2 


AID P - 4427 
Subject : USSR/Heat Engineering 


Card 1/1 Pub. 110-a - 7/13 


Authors : Gel'd, P. V., Dr. Tech. Sci., B. B. Kuprovskiy and 
N. N. Serebrennikov, Kands. Tech. Sci. Ural Poly- 
technical Institute. 


Title : Rate of temperature raisein steel at high temperatures. 


Periodical : Teploenergetika, 6, 45-51, Je 1956 


Abstract : Research on thermal capacity, conductivity and co- 
efficient of expansion of steel containing from 1 to 
4.4% Si at up to 1000°C is reported, with the aid of 
mathematical analyses. Results reportedly proved that 
thermal conductivity and temperature rate diminish with 
the increase of Si content in the steel. Five tables, 
4 diagrams. Sixteen Russian references, 1935-1955; 
2 English 1941, 1946; 5 German 1900-1935. 


Institution : None 


Submitted No date 
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137-58-4-6549 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 33 (USSR) 


AUTHORS: Davydov, K.N., Gel'd, P.V..Serebrennikov, N.N. 


TITLE: The Specific Heat and Thermal Expansion of Alloys of Silicon 
and Iron, Chromium,and Manganese (Teployemkost' i termi- 
cheskoye rasshireniye splavov kremniya 5 zhelezom khromom 


i margantsem) 


PERIODICAL: V sb.: Fiz-khim. osnovy proiz-va stali. Moscow, AN 
SSSR, 1957, pp 350-369. Diskus. pp 408-409 


ABSTRACT: The temperature dependence of specific heat c was deter- 
mined indirectly by measuring the heat content at various 
temperatures. The heating furnace had two windings and made 
it possible to raise the temperature to 1350°C. The calori- 
meter, of the mixture type, consisted of a massive copper 
block housed in a water bath. The error of measurement u- 
sually did not exceed 0.6%. Data on the heat capacity of 99.2% 
crystalline Si in the 0-1283° interval yielded an equation for 
the relationship of the mol. c of Si temperature: 
Cp=6.75-1.7x10°3T4+1.3x10-6T2-1.37%105T~% 
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The Specific Heat and Thermal (cont. ) 


For engineering calculations, the following formula is handier: 
Cp=5.65+0.8x10-3T-105T-2, The c of lebowite (53.38% Si+ Fe) revealed 
jumps in c at 300, 650, and 910°, the first two being related to the pre- 
sence of the lebowite phase, and the 910° jump corresponding to phase trans- 
formation. The c of lebowite is: Cp =0.1635-421.18410-oT-2588T? at 910° 
and Cy = 0.14104¢52.5x107© for 910-1200°. The c of monosilicide (34.48% 


SitFe) is described adequately by the equation: C=0.1314+46.14x10-6T-250.7 
xT? for 0-1200°. The c of the f)-phase (Fe3Siz) shows a point of inflection 

at about 500°, corresponding to magnetic transformation, and a sharp rise 

in the curve at 1020° related to the appearance of peritectic decomposition 

of the) phase. In the 0-500° interval, Hp-H 773 1=23.7-+0.091T+54.0x1 0672 
-1411T"?, and at higher temperatures Hp-H 73 )=35.7540.021T+70.68x 
10°®T2-12770T- 1, Analogous equations are also presented for alloys con- 
taining 1.04, 1.73, 4.07, 22.56, 28.84, 35.15, 36.42, 44,46, 67.21, 78.49, 86.73, 
91.91% Si. The authors have come to the conclusion that Kopp's law for the 


Si-Fe system is satisfactorily applicable to alloys high in Si, and practic- 
ally inapplicable to alloys low in Si. A check has shown that the c of electro- 
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137-58-4-6549 
The Specific Heat and Thermal] (cont. ) 


lytic Cr is well described by the equation suggested by Kelly: 
Cp=5.84$2.362x1073T-0.875x105T~2, while for technical Cr better results 
are given by the equation Cp=0.178-0.12x107 3T40.091x107°T4-0.037x109T 2. 
Equations for the temperature dependence of c were derived for the follow- 
ing alloys: Cr3Si (15.18% Si), Cr3Si, (28.1% Si), CrSi (36.55% Si), SrSip 
(51.05% Si), and alloys of Cr containing 46, 36, 49.66, 62.0, 68.25, and 
76.10% Si. Investigation of the c of the Mn-Si alloy system showed that 
Mn3Si(14.55% Si) is polymorphic. Phase transformation occurs at appx. 
620° and is accompanied by a Joule effect of the order of 8.0 cal/g. The 
coefficient of linear expansiong@ was measured in the 20-3509 interval by 
means of the Chevenard photographically-recording differential dilatometer. 
For technically pure Si, the experimental data may be described by the e- 
quation 106(X = 3.139541.914x10~3t-0.0945x107%2, Analogous equations are 
adduced for a number of alloys of the Fe-Si and Cr-Si systems. The iso- 
therms of the coefficient of linear elongation exhibit maxima in the regions 
of the YYand € phases of the Fe-Si system and in the 50% Si interval of the 
Cr-Si system. 

Bibliography: 10 references. 
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GEL'D, P.V., prof.; SEREBRENNIKOV, N.N., inzh.; KORSHUIOV, V.A., inzh. 
seeneeataacutlag toeles as fem. 
Fusion heat of silicides, Izv, vys. ucheb. zav.; chern. met. 
no.7:53-62 J1 '58, (MIRA 11:10) 


1. Ural'skiy politekhnicheskiy institut. 
(S11icidea—-thermal properties) (Msrnochemi stry ) 
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SEREBRENNIKOV, N.N.; KRENTSIS, R.P. 
pei LEe Rea Sapo 


Ustanovka dlya isslekovaniya teplosoderzhaniya , 
tverdykh i zhidkikh splavov. - 


report submitted for the 5th Physical Chemical Conference on 
Steel Production. 


Moscow a 30 JUAN WU 
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KREMNTIS, R.P.: GEL'D, P.Y.; SEREBRENNIKOV,N.N. © 


Enthalpy and the heat of fusion of steels, Carbon and low- 
alloy steels. Izv, vys. ucheb. zav.; chern. met. no. 11:5- 
11 '60, (MIRA 13:12) 


1. Ural'skiy politekhnicheskiy institut. 
(Steel--Thermal properties) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1961, No. 2, p. 3, # 2A24 


AUTHORS : Krentsis, R.P., Serebrennikcv, N No eswesz™ 


TITLE: studying the Enthalpy of Ferroalloys at Temperatures up to 1,600°C 
PERICDICAL: "mr, Ural'skogo politekhn. in~ta", 1960, No. 105, pp. 19% ~ 141 


TEXT: A description is given of the design ef an adiabatic vacuum calcri- 
meter of a preheating furnace and a cooler for determining the heat content AH of 
aommercial ferroalloys. A Cr-Al addition alloy was investigated, containing (in %): 
Cr 63.91; Al 18.11; Fe 16.55; Si0.67; CO 024: and S$ 0.004, The low temper- 
ature branch of the ANH- curve in the 273 - 973 K range is wate py inter. 
polation polynsmial: A e764 = ~ 27.25 + 0.0982 T + 0,04492 -794.5 gut 
and in the 1073 - 1473°K rangé Lolds the linear dependence: AHS = ~ 64,6 + 
40.203 T, The authors de t+ermineé the temperature dependence of pepe in AH of 


Pe.Ti of the following composition (in %): Ti 27.5; Al 6 »7ts St 4.30; € 0,051; 
P 0,025 and S 0,020, Cn the H — T curve 4 break is observed at l, 200°C caused 
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Studying the Enthalpy of Ferroalloys at Temperatures up to 1,600°C 
by the meiting of polycompsnent eutectics, For calculating Ax of Fe-Ti in the 
273 . 1,473°K range, the follgwing equation 1= proposed: A573 1=- 25.61 + 
+ 0,09809 T +0,03401 . 10-2r* - 1011.7 ©}, : 

B. L. 


Translator's note; This is ths full translation of the original Russian abstract, 
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e645) 3032 /60/020,’.5, “038/052 
AUTHORS: Serebrennikoy, No Ney bo +. -33 B010/B0C6 
R. P., Ge a ae a 
t \ 
TITLE: Device for Calorimetric Measurements in vacuum at High 


Temperatures 4 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol 26, Nr i, pp 409 ~ 111 (USSR) 


ABSTRACT: A device for determining the heat content and the heat of phase 7 
changes of metals and alloys at high temperatures ranging t200/7) 
100 to 1700°C is described. The device consists essentially 
(Pig 1) of a Skuratov calorimeter (Refs 1,2), a furnace for 
sample heating, and an electric measuring unit. The furnace is 
arranged above the calorimeter and is thermally insulated from 
it. The sample is suspended in the furnace by 4 thin molybdenum- 
(or tungsten-) wire. On attaining the required temperature, the 
wire is fused by awitching on an electric contact. The sample 
drops into a conical groove in a copper block placed in the 
thermostat. The temperature of the sample is Measured by 3 
PtePt/Rh thermocouple. Since the system is hermetically sealed, 
tests can be carried out in a corresponding yacuum by applying 
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amounts of alcohol vapors are introduced into the system to en= 
sure rapid heat exchange between sample and copper block. Heat 
exchange is thus completed in 12-15 minutes. Electrolytic sop~ 
per samples (99.95% Cu) were used to calibrate the device. The 


temperature function of the change Ant C in heat content of 


highly alloyed EI48i steel was jeuéennea (Fig 2). Up toa 900°C 
measurements were carried out using the nonhermetical device 
described in references 1, 2, above 90C C, the present device 
vag sees Above 1350°C the differential method was applied. Up 
ti 1350°, the courses of the curves of the heat content and the 
B.-G. .4G heat can be described by equations. The steel investi- 
ve 2 fA & melting interval of 1350 = 1470°C. The heat of 
see... is 65 eal /° C and the specific heat of the molten steel 
at 1670 - 1550°C is 0.194 cal /°C. There are 2 figures end 
4 .+ferences, 3 of which are Soviet. 


ASSOCIATION: Uraliskiy politekhnicheskiy institut im. S. M. Kirova (Ural 


eee Polytechnic Institute imeni S. M. Kirov) 
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8/148/61/000/003/601/015 
A161/A133 


AUTHORS: Serebrennikov, N. Ne, Gel'd, P. V., Krentsis, R. P. 
TITLE: The enthalpy and melting heat of steels. Medium-alloy hnd high-alloy 
: steels 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, no. - 
3, 1961, 5 - 10 


TEXT: The article is the second of two presenting the results of an 
experimental investigation. The first, by same authors,. contained data on 
carbon and low-alloy steels (Ref. 5: Iav. vyssh. uch. zavedeniy. Chernaya 
metallurgiya, no. 11, 1960). A degeription of the testing equipment and tech- 
niques had been given in three former publications, two in 1954, and the latest 
in 1960 (Ref. 3: Zavodskaya laboratoriya, no. 1, 1960, same authors). Seven 
steel grades were studied, four of austenitic and three of ferrite-carbide base 
type. References are made to parallel studies by J. Pattison and T. Lonsdale 
(Ref. 4: J. Iron and Steel Inst., 183, 1956, 284) and I. Backhurst (3. Iron 
and Steel Inst., 189, 1958, 124), Aliundum crucibles and the differential method 
were used for studies at temperatures above 1,300 - 1,4000°C, and the enthalpy 
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variations were determined with an ice chiller. The chemical composition of the 
investigated 7 steel grades is given in a table. A drastic difference was stated 
in the behavior of austenitic and ferrite-carbide base steel types, which is 
explained by the different heat capaeity of gamma tron in austenitic steel and 
alpha iron in the ferrite-carbide grade(prior to the eutectic transformation tem- 
perature), No comparison is made with the data obtained by the mentioned’ non- 
-Soviet experiments and a German one (Ref. 7: P. Oberhoffer, W. Grosse, Stahi u. 
Eisen, 47, 1927, 570) in view of different steel compositions tested, but consider- - 
able errors in the I. Backhurst data are pointed out. Ttie conslusion is made 
that obviously the melting heat may vary considerably with variations of the steel 
composition. In the austenitic group the heat capacity of metal obviously depends 
mainly on the nickel content. The other conclusion is that the additivity rule 
can.be considered as yerified and. the Kopp~Neumann rules may be applied for steel 
in the solid stage. there are 3 figures, 5 tables and 7 referencesi 4 Soviet~bloc 
and 3 non-Soviet-bloc. The two references to English-language publications read 
as Foltows J. Pattison, T. Lonsdale, J. Iron and Steel Inst., 183, 1956, 284, 
and I. Backhurst, J. Iron and Steel Inst, 189, 1958, 124. 
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1. Ural'skiy politekhnicheskiy institut, kefedra fiziki. 
(iron-niobiw: alloys--Therzal properties) 
( Tron=titanium alloys--Thermal properties) 
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12.4109 255k7 ACOS/A101 

See 
AUTHORS : sSerebrennikov, N. N.3 Gel'd, Pr. Ve 

een 
TITLE: Heat content and heat capacity of titanium at high tonperatures 
PERIODICAL: Tzvestiya vysshikh uchebnykn gavedenty, Tsyetnaya metaliurgiye, no.4, 
1961, 80-86 

TEXT: Heat content and heat capacity of titanium were studied by 2 number 


of authors. Interesting results were obtained by Rackhurst [Ref. 6: I. Backhurst, 

J. Iron Steel Inst., 189, 124 (1958) |who determined true neat capacity of Ti at 

GOO to 1,080°C, and by Golutvin [Ref. 7: Yu. 4, Golutvin, ZhFkh, 33 1798 (1959) J 
who studied the temperature dependence of T4-content from 114.8 to 1128 (om 

However, the results obtained by these authors were considerably aifferent for 

both low and high temperatures. Tnererore it was imperative to carry out new 
measurements,. since similar differences had been also observed in data presented 

by other authors. Information is given on the results of measurenents performed. J 
Commercial titanium (grade Brea 1A (VT = 1D]) containing 0.08% Fe. 0.07% Si, vin 
0.05% C, 0.03% N, 0.02% O and 9.005% H, and 4odide Ti with not over 0.04% impurity 
content, were investigated. The temperature dependence of changes in the heat 
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content Auge was investigated in an adiabatic high-temperature vacuum calorime- 
ter, At up to 1,200 °C the measurements were made without additional protection 
of the metal, and at higher temperatures by the differential method with speci- 
mens in quartz ampoules. A comparison of the values determined with thermal 
enaracteristics of quartz glass permitted the calculation of the Ti heat, content, 
Moreover, the dependence of heat content in the range of 0 to o7°C (QH 1) was 
determined in @ non-hermetig device and an ice thermostate. The temperature 
dependence of VT-1D mi (AH “K » was studied at temperatures from 0 to 1,400 C. 
In the range of “Ti stabil isy; i.e. below 850°C, the heat content of commercial 
Ti raised monotonously with higher temperatures (Cp298% = 0.1247). At 850 - 880 
anomalies were obseryed analogous to those of phase transformations of the 
second order; Ars 1 inereased abnormally rapidly as 4 result of the poly- 
morphous eeenebomiet lon of Ti; heat eapacity was highest at about e60°C( close 
to 0.787 cal/g.degree or 36.6 cal/degree. g-at). Above the transformation point 
heat content of if) Ti changes linearly with temperature within 900 - 1, 400°C 

(c = 0.167 cal/g.degree). The heat content of fodide Ti was studied witnin 
) Ed 650°C, i.e, almost at its melting point. At 0 - Bh0°C heat content inereasss 
smoothly with rising temperature. From 850 - B2o°C it raises abruptly and heat 
capacity attains its maximum value near G5°C (about 1.6 cai/g.degree). Within 
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880 - 1,650°C heat content of PT shanges Jin y with temperatura, It 
follows that ¢ ,p = 0.1672 cal/g,degrea (a cal/degree,g-at) and does 
not depend on vamperature, This vaiue ig below that corresrending to the meta- 
stable @ Ti at 880°, As 4 result of & 7B rari : cn, feat capacity of TH 
decreases spontaneously by cyver 10% ~ 18 sens ad that the thermal character- 


includes 4 discussion on data presented by other eathers, Ther 

2 figures and i4 references 
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